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prevalent than in normal cells (Davis et al. 1978). 
The results of this study could thus serve as a guide to the 
solvent concentrations that may be used in studying photo-
chemical reactions in isolated chloroplasts of Phaseolus 
vulgaris without any detrimental effect of the solvents on the 
reactions. 
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The effect of infection with the seedfly Ophiomyia lantanae 
Frogg. on the germination of seeds from different forms of 
Lantana camara L. was investigated. Results indicate that 
infection does reduce germination, in some cases quite 
significantly. However, it seems that the seed fly is not the 
only cause of low germination; seed dormancy, non-viable 
seeds and seeds without embryos are also possible causes 
of the low germination percentages often obtained from 
non·infected seeds. 
Die effek van besmetting deur die saadvliee, Ophiomyia 
lantanae Frogg. op die ontkieming van sade van 
verskillende Lantana camara L. vorms is ondersoek. 
Resultate het aangedui dat die besmetting deur die vliee 
wei in sommige gevalle die ontkieming van die sade 
betekenisvol verminder het. Dit blyk tog dat die saadvlieg 
nie die enigste faktor is wat bydra tot die verminderde 
ontkieming nie. Saad-rus, onvrugbare sade en sade sonder 
embrio's is ook moontlike redes vir die lae 
ontkiemingspersentasies wat dikwels verkry word by sade 
wat nie deur die vlieg besmet is nie. 
Keywords: Biological control, germination, Lantana camara, 
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Lantana camara L. originiates from South America and has 
become established as a weed in many areas of South Africa 
(Stirton 1978). The L. camara found in South Africa is not 
a homogeneous species, there are at least 40 distinct local 
forms (Stirton 1978). Spies & Stirton (1982) describe the species 
as a polypoid with chromosome numbers ranging from 2n 
to 6n. This wide variety of forms has lead to a number of 
problems in the field of biological control. For example, most 
of the established biocontrol agents, Teleonemia scrupulosa, 
Octonoma scabripennis and Uroplata girardi (Cilliers 1982), 
will only attack the leaves of certain preferred forms, thus 
leaving the plants with less palatable leaves to continue 
growing (Van de Venter 1982). Another insect, a seedfly 
Ophiomya lantanae Frogg. oviposits in the unripe berries of 
L. camara, apparently irrespective of the form. The usefulness 
of the seed fly as a biological control agent is uncertain as it 
is not known whether or not the laying of eggs within the 
berry has any adverse effect on the seed's subsequent ability 
to germinate. The seed fly is already widely established in South 
Africa and it would appear that its presence does reduce the 
chances of finding fully developed seed embryos (Cilliers 
1982), but is seems that no one has been able to relate infection 
with the seedfly to any specific effect on germination. 
Reproduction in L. camara can take place in a number of 
ways; roots will sucker if damaged (anonymous 1982) and 
stem cuttings also root easily. However, seeds are the most 
common method of reproduction. In South Africa, L. camara 
flowers prolifically and produces seeds all year round. In India 
the seed production of L. camara is so great that the seeds 
were tested and successfully used as a viable source of animal 
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feed supplements (Lall et a/. I983). Such levels of seed 
production must enhance L. camara's success as a weed in 
many countries. Seeds are freely dispersed by animals, notably 
birds (Marr I963) and hence the plant can easily spread from 
one area to another. Any way in which the numbers of viable 
seeds can be reduced would obviously be beneficial to the 
control programme for L. camara. Very little is known about 
the germination of L. camara. Heit (I946) found that the 
removal of the fruit pulp and an alternating temperature 
regime resulted in germination of between 35 and 75f1Jo for 
different cultivars. Dhyani (I978) showed that treatment of 
L. camara seeds with extracts from Eupatorium adenophorum 
shoots reduced germination from 50 to 2%. 
In order to be able to compare possible differences between 
forms, seeds were sampled from visibly distinct groups of L. 
camara. For this, flower colour was taken as the basic criterion 
and only those forms whose flower colour was totally dis-
tinguishable from any other were used. The stands of L. 
camara used also had to be pure for the form concerned ie. 
no other flower colours could be present. This was to reduce 
the effects of possible cross pollination between forms. The 
description of each form and collection site is given in 
Table I. Plants were also labelled to ensure that all subsequent 
seed collections were made from the same plants. Sites from 
which the seeds were collected were all unsheltered and 
exposed to full sunlight. Immediately after harvesting, seeds 
were sorted into those infected with the seedfly (indicated by 
a brown discolouration on the berry skin) and those which 
were not infected. The fruit pulp was removed and seeds were 
allowed to air-dry before being stored at 20°C in open paper 
packets. In all experiments, four replicates of 30 seeds each 
were used and germination was taken to have occurred once 
the radicle had emerged 2 mm from the covering structures. 
Results in Table 2 show clearly that infection of the L. 
camara berries with the seedfly 0. lantanae does appear to 
reduce germination quite markedly in the case of seeds 
harvested from Ash burton, Roy Hesketh Dr., Richmond and 
Scottburgh. Previous attempts (Cilliers 1982) were unable to 
find any link between germination and presence or absence 
of the seedfly, though its presence was shown to reduce the 
number of fully formed embryos. The results given here are 
the first to indicate that the seedfly does reduce seed ger-
mination in some cases at least and it is therefore contributing 
in some measure to the biological control of L. camara in 
South Africa. However, results also indicate that there are 
other factors which also reduce germination. 
Germination of seeds from many of the collection sites was 
very low for both seeds infected with the seedfly and unin-
fected seeds. Germination results of uninfected seeds (Table 
2) show that germination was generally low and extremely 
variable, ranging from 0 to 73% between the different forms. 
As these seeds were not infected with the fly there must be 
other causes for the low germination ie. the seeds could be 
dormant or non-viable. That the seeds may be dormant is 
indicated in Table 3 where, after a period in dry storage, the 
germination improved in some instances. Also it seems that 
time of harvest can affect germination results (Table 4); seeds 
harvested in March seem to show more dormancy or less 
viability than seeds harvested in either July or November. 
Attwater (I980) reports that Lantana montividensis has a 
woody seed coat which is impermeable to certain gases and 
chemicals and so prevents seed germination. Lantana camara 
also has a woody seed coat which may act to delay ger-
mination, as it does in L. montividensis. That many of the 
seeds on the other hand are perhaps non-viable is indicated 
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Table 1 Collection sites and flower colour descriptions 
of the L. camara forms investigated 
Collection site 
Rivers Rd . (Durban) 
Dilkosh Rd . (Durban) 









Queen Elizabeth Park 
(Pietermaritzburg) 
Richmond (Inland Natal) 
Scottburgh (Natal coast) 
Pinetown (Near Durban) 
Flower colour 
Flowers open white with deep yellow 
centres, then turn progressively 
pinker till they become a uniform 
reddish-lilac colour. Note: thorns are 
present on the plant. 
Flowers open light orange with 
yellow centres and then become a 
uniform dark orange/ red colour . 
Note: thorns are present on the 
plant. 
Flowers open pale yellow/ white with 
deep yellow centres and then turn a 
peachy pink with yellow/ orange 
centres. Note: thorns are present on 
the plant. 
Flowers are a more brightly coloured 
version of the Port Shepstone form . 
Note: there are no thorns present on 
the plant. 
Flowers open deep yellow and then 
turn uniformly slightly deeper 
yellow/ orange. Note: thorns are 
present on the plant. 
Flowers open sunshine yellow with 
darker centres and mature to a 
scarlet/ orange colour with the outer-
most edges of the petals being 
slightly paler. Note: thorns are 
present on the plant. 
by the fact that various standard seed treatments known to 
promote germination, such as soaking in sulphuric acid for 
I5, 35, 60 and 90 min (Van Staden & Campbelli984); soaking 
in a I2 mg dm - 3 solution of sodium hypochlorite for I2 h; 
washing in running water for 24 h (Potter eta/. I984); soaking 
in solutions of gibberellin/ cytokinin at 50/25, 100/25 and 
500/25 g dm - 3 respectively (Kahn et a/. I979); soaking in 
solutions of potassium nitrate, thiourea (1, 10 and 30 mmol 
dm - 3 solutions) and sodium azide (0, I; I and 3 mmol dm - 3 
solutions) (Esashi et a/. I979), all failed to promote ger-
mination in any instance. Germination will always probably 
be less than IOO%, as investigations into the numbers of fully 
formed embryos present in seeds not infected with the seedfly 
show that out of 400 seeds, ca. 62% of seeds from Rivers 
Rd. and Port Shepston had fully formed embryos present, 
while seeds from Ashburton and Westgate had 48 and 36%, 
respectively. It therefore seems that the low germination rate 
often encountered in the field (Graaff I986) may not neces-
sarily be only as a result of infection by the seedfly, but that 
seed dormancy and/ or low seed viability may also play a role. 
Germination in L. camara is obviously reduced to well 
below IOO% by a number of factors; many seeds do not 
contain embryos, many seeds are apparently dormant or non-
viable and finally it also seems that infection with the seedfly 
0. lantanae reduces germination. Further investigation into 
factors affecting L. camara germination should be carried out 
in order to establish what portion of the annual seed pro-
duction actually germinates and therefore provides new 
recruits for the weed populations. If, as indicated by results 
in this paper and those in Graaff (I986), the re-infection of 
• 
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Table 2 Germination of seeds from different forms of L. camara infected with the 




Fly No fly 
Pink Rivers Rd. 0 0 
Dilkosh Rd . 0 10 
±4,7 
Eston 0 0 
Orange Ashburton 0 21 
± 7,4 
Westgate 2 2 
±3 ,3 ±3,3 
Roy Hesketh Dr. 9 22 
± 7 ± 9 
Pale Port Shepstone 0 0 
yellow/ pink 
Queen Elizabeth Park 0 0 
Bright Richmond 0 62 
yellow/ pink ± 1,9 
Pale Scottburgh 0 18 
orange ± IO 
Orange/ red Pinetown 3 4 
± 2,9 ± 2,9 
Table 3 The effect of storage at 20°C on the 
germination of seeds not infected with the seedfly 
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15 / 25 
20/ 30 
Germination (%) after 85 
days incubation 
Before 
storage After storage 
(0 days) (180 days) 
3 ± 4,7 37 ± 6 
14 ± 1,7 27 ± 6 
41 ±5,6 43±7,1 
0 33±7 
22 ± 8,9 50 ± 3,6 
15 ± 10 51 ± 12,1 
72 ± 19 62 ± 11,6 
33 ± 7 43 ± II 
areas cleared of seeds could in some cases be very low and 
hence easily dealt with, this is then a point with which to en-
courage people to undertake L. camara control programmes. 
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Germination (%) after 85 
days incubation 
Fly No fly 
6 ± 1,6 3±4,7 
14 ± 1,6 14 ± 1,6 
18 ± 4,3 41 ± 5,6 
0 0 
0 0 
2 ± 1,9 0 
0 I ± 1,6 
2 ± 1,9 2± 1,9 
0 18± 10 
0 24± 10,4 
0 40± 18 
0 18±3,4 
3 ± 1,2 0 
0 0 
2 ± 1,9 0 
0 0 
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Seed germination studies of Datura stramonium suggest 
that the endosperm and to a lesser extent the testa impose 
dormancy on the embryos by restricting the growth of the 
radicle. Mechanical removal of the testa alone does not 
improve germination. However, removal of the endosperm in 
addition to the testa gives improved germination , as does 
the soaking of seeds with the testa removed in solutions of 
gibberellic acid or benzyladenine. 
Kiemingstudies met saad van Datura stramonium dui 
daarop dat die endosperm en tot 'n mindere mate die 
saadhuid verantwoordelik is vir die rustoestand van embrio's 
deur die groei van die kiemwortel te beperk. Meganiese 
verwydering van beide die saadhuid en die endosperm 
bevorder kieming. Soortgelyke resultate is verkry as die 
saadhuid verwyder is en as die saad sonder saadhuid in 
oplossings van gibberelliensuur of bensieladenien geweek 
is. 
Keywords: Datura.'13eed dormancy, weeds 
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The thorn apple (Datura stramonium L.) (Solanaceae) is a 
troublesome weed in many parts of the world, including South 
Africa (Parsons 1973). Hagood et a!. (1981) rate D. stra-
monium as the third most common broadleaved weed in field 
crops and fifth most difficult broadleaved weed to control. 
Seeds of D. stramonium have been shown to remain dormant 
in the soil for many years (Parsons 1973). Germination studies 
done to date have shown that 35°C is the optimum tempe-
rature for germination (V egis 1963). Kinzel (1926) reported 
that seed gennination was indifferent to light or dark. In view 
of the paucity of information on the germination of seed of 
this common weed, an investigation was undertaken of some 
of the factors influencing gennination and the factors possibly 
contributing to the dormant condition of the seed. 
Fruits were collected from a disturbed area on the outskirts 
of Pietermaritzburg. Seeds were removed from each capsule 
and stored dry in brown paper bags in the dark at 20 ± 2°C 
until required for experimentation. In a preliminary trial seeds 
were incubated on moist filter paper in the dark at constant 
temperatures of 5°, 10°, 20°, 25°, 30°, 35° and 38°C. No 
germination occurred. Seeds were then scarified by removing 
a small portion of the testa, endothelium and endosperm from 
each seed in the region of the radicle (Figure 1) and then 
incubated on moist ftlter paper at the temperatures mentioned 
above. Seeds germinated at all temperatures with the maxi-
mum being at 35°C. This latter temperature was the same 
as the optimum temperature reported by Vegis (1963) and was 
used in all subsequent trials. Samples of 100 seeds were then 
scarified by removing a small portion of the testa, endothelium 
